In 2019, the GINA committee asserted what is arguably one of the most profound changes in the management of asthma in the last 30 years: treatment of asthma with short acting beta agonists (SABA) alone, taken as needed, is no longer recommended for adults and adolescents.
The present document aims to present the context of this change and discuss its potential applicability in the Canadian landscape in a question and answer format. A systematic review of the evidence is currently being undertaken by a CTS Asthma Guideline Panel and new CTS recommendations will be presented after completing a formal review.
The new GINA recommendations are summarized in the following boxes.
Adolescents (>12 years old) and adults:
1. Treatment of asthma with SABA alone is not recommended 2. Patients with symptoms less than twice a month and no exacerbation risk factors (GINA Step 1): the preferred therapy is low-dose inhaled corticosteroid (ICS)-formoterol taken on a PRN basis for symptom relief. Other controller options include taking a low dose ICS inhaler whenever a SABA inhaler is taken (using separate or combination inhalers). 3. Patients with symptoms twice a month or more, or with risk factors for exacerbation (GINA Step 2): the recommended therapy is either daily low-dose ICS with as-needed SABA or low dose ICS-formoterol as needed. Other controller options include leukotriene receptor antagonists, or taking low dose ICS whenever a SABA inhaler is taken.
Children 6 to 11 years old:
1. Patients with symptoms less than twice a month and no exacerbation risk factors (GINA Step 1): the recommended therapy is asneeded SABA. Other options to provide controller treatment are taking low-dose ICS inhaler whenever a SABA is taken, or daily low dose ICS with as-needed SABA 2. Children with symptoms twice a month or more, or with risk factors for exacerbations (GINA Step 2): the recommended therapy is daily low dose ICS with as-needed SABA. Other controller options are leukotriene receptor antagonist, or taking low dose ICS inhaler whenever a SABA inhaler is taken.
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Questions and answers
The evidence base Q1: Dr. Reddel, could you summarize the context and evidence base that led to these major changes in the GINA 2019 Global Strategy?
A: SABAs have been first-line treatment for asthma since the 1950s, when asthma was considered a disease of bronchoconstriction. Its inflammatory nature was confirmed in the 1970s, and the risks of SABA-only treatment and of SABA overuse were documented in the 1980s-2000s following epidemics of asthma deaths. Low dose ICS improved symptom control and reduced the risk of severe exacerbations, even in patients with mild asthma; and in moderatesevere asthma, risk was further reduced by ICS-formoterol maintenance and reliever therapy. However, clinical guidelines continued to recommend that patients with infrequent, mild or short-lived asthma symptoms should be treated with SABA alone, and furthermore, adherence with ICS was known to be poor. It therefore seemed logical to GINA to investigate as-needed low dose ICS-formoterol alone for mild asthma, to reduce the risk of severe exacerbations without the need for daily treatment. In 2007, GINA members began applying for funding for such studies, submitting multiple protocols over subsequent years to manufacturers of ICSformoterol and other funding bodies, with approval finally obtained in 2014 for two large regulatory studies, SYGMA 1 and 2, that were published in 2018. 1, 2 The evidence base for the GINA 2019 recommendations, published in April 2019, included extensive evidence about the risks of SABA-only treatment and SABA over-use, the SYGMA studies, 1,2 studies of as-needed low dose budesonide-formoterol for exercise-induced bronchoconstriction 3 and high dose budesonide-formoterol for acute severe asthma, 4, 5 and three studies of ICS taken whenever SABA was taken. [6] [7] [8] Further publications since then include two open-label studies of asneeded budesonide-formoterol 9,10 and an additional study of ICS whenever SABA is taken. 11 Q2: Recent publications, SYGMA 1 and 2, and Novel START, studied the use of budesonide-formoterol prn in mild asthma. However, it appears that GINA has recommended the use of budesonide-formoterol as a reliever across the entire spectrum of asthma severity. Can you clarify if this is what GINA has recommended, and discuss the rationale and evidence to support this?
A: We have become aware of a misunderstanding around this issue, and welcome the opportunity for clarification. Although GINA recommends as-needed ICS-formoterol as a preferred reliever across the whole spectrum of asthma severity, this does not apply to all patients in Steps 3-5. There, as stated in the GINA treatment figure and text since 2014, low dose ICS-formoterol is the reliever only for adult and adolescent patients prescribed maintenance and reliever therapy with low dose budesonideformoterol or beclometasone-formoterol. For patients prescribed other ICS-LABA combinations in Steps 3-5, their reliever is still SABA (as before), as there would be safety concerns about combining different LABAs. However, for such patients, clinicians should be alert to the potential for poor adherence, as this would leave the patient exposed to the risks of SABA-only treatment.
Q3: In the SYGMA trials, asthma control was better in patients on daily budesonide þ PRN terbutaline versus those on PRN budesonide/formoterol. Given these results and the safety of daily low dose ICS, why didn't GINA recommend daily ICS as the preferred controller option in those with persistent asthma (Step 2) and have PRN budesonide/formoterol as an "other controller option" in those with poor adherence to daily medication?
A: In recommending as-needed low dose ICS-formoterol as one of the two preferred controller options for Step 2, GINA placed high importance on the evidence from the two SYGMA studies ($8000 patients) that this strategy reduced the risk of severe exacerbations to a similar extent as maintenance ICS, without the need for daily treatment. 1,2 A lower importance was placed on the small, non-cumulative differences in standard measures of asthma symptom control (e.g. Asthma Control Questionnaire (ACQ-5) difference of $0.15 compared with the minimal clinically important difference of 0.5); and in pre-bronchodilator FEV 1 (difference $30mL). 1, 2 The primary outcome measure in SYGMA 1 that had been agreed between the study Sponsor and the regulator, i.e. electronically-recorded well-controlled asthma weeks, was based on older concepts of asthma control, 12 had never been calculated from electronically recorded data, and is not feasible for use in clinical practice.
Q4: In the TREXA trial, which included children 6 to 18 years old, time to exacerbation was longer with daily beclomethasone þ PRN SABA in comparison to beclomethasone þ SABA PRN. In addition, there was no added benefit of ICS þ SABA PRN compared to SABA PRN as a reliever in those on daily ICS. Given the limited number of children 12-18 included in adult trials, do you feel that the evidence base supports the new GINA recommendations in children 12-18?
A: During the GINA discussions about mild asthma, no specific concerns were raised about children aged 12À <18 years. With maintenance and reliever therapy, the reduction in severe exacerbations among 1847 adolescents had been the same as for adult participants. 13 The SYGMA studies included 889 children aged 12À <18 years; data for this sub-population were presented at ATS 2019. The TREXA study 7 was much smaller, with 288 children aged 5-18 years randomized to four treatment arms. The outcomes in TREXA with as-needed ICS þ SABA cannot be assumed to be the same as with as-needed ICS-formoterol, because as-needed formoterol itself reduces the risk of severe exacerbations compared with as-needed SABA. 14
Q5:
We acknowledge that the GINA report is not a guideline but rather an "integrated evidence-based strategy focusing on translation into clinical practice." Recommendations are framed, not as answers to isolated guideline questions, but as part of an integrated strategy to target GINA's goals of preventing asthma deaths and exacerbations, improving symptom control, its current understanding of underlying disease processes, human behavior, and implementation in clinical practice. Do you think that the GINA mandate gives the GINA committee greater latitude than a guideline panel to extend therapeutic recommendations to areas where the evidence base is not as strong?
A: We do not consider that GINA has greater latitude than a guideline panel to make recommendations that are not well supported by evidence. Three points should be considered here. First, national guidelines bodies themselves may be limited in the recommendations that they can make, because of lack of access to medications such as combination ICS-formoterol and/ or local restrictions on making off-label recommendations. Each country and jurisdiction should determine at a local level the options best suited to their resources, needs and context.
Second, the primary recommendation by GINA was that, for safety, SABA-only treatment of asthma in adolescents and adults was no longer recommended. 15 Potential therapeutic strategies for avoiding SABA-only treatment were then considered, and those with the highest quality evidence, and the strongest values and preferences, were recommended for "Preferred controller." However, GINA was aware that some countries or jurisdictions did not have access to low-dose ICS-formoterol, so we listed alternative strategies for avoiding SABA-only treatment (e.g. asneeded ICS þ SABA) for which there was some evidence, albeit less substantial and/or lower in quality. These options were labeled as "Other [i.e. non-preferred] controller options." The categories "Preferred controller" and "Other controller options," respectively, correspond to GRADE's "recommended" and "suggested" therapies. 16 Third, for Step 1 options, i.e. for patients with symptoms less than twice a month and no risk factors for exacerbations, GINA placed a lower value on the fact that all evidence was indirect (from studies in patients eligible for Step 2 studies), and placed a high value on the fact that patients with such infrequent symptoms could have serious exacerbations but would be unlikely to take regular ICS if prescribed. A high value was also placed on the priority to avoid conflicting messages about SABAs for patients and clinicians between Step 1 and Step 2. 15 
Implementation challenges
Q6: GINA cites poor adherence to daily low-dose ICS as a rationale for recommending ICS-formoterol as needed as an equivalent option to daily low dose ICS in mild asthma. One concern with the ICS-formoterol as needed recommendation is that it reinforces the patient belief that asthma medication is needed only when you have symptoms which may be contrary to the provider perspective that a patient with minimal symptoms but at high risk for exacerbations, or with poor pulmonary function should take daily medication. How would you address this practitioner concern?
A: This issue is currently a major problem for guidelines that start treatment with SABA alone. There, the initial conversation is about symptom relief, for which patients quickly find SABA to be very satisfactory. However, later on, the message has to be switched to tell patients that they need to take regular daily treatment even when they have no symptoms, and the rationale that is given is to reduce their use of (the familiar and effective) SABA and to reduce their risk of exacerbations. Instead, with asneeded ICS-formoterol in mild asthma, the message to patients from the start of treatment is that this therapy will both relieve their symptoms and reduce their risk of severe exacerbations.
Q7:
In Canada, there is only one combination therapy that has been approved by Health Canada as a controller and reliever: budesonide-formoterol. The other available combination therapy containing a fast acting LABA is the combination of mometasone and formoterol which has not been approved for use as a reliever. Do you think the use of mometasone/formoterol could be an alternative to the use of budesonide/formoterol as a reliever?
A: The dosage of mometasone-formoterol in the Product Information is 2 inhalations on each occasion (total 10mcg formoterol), so the formoterol dose would escalate rapidly with as-needed use. This is presumably why mometasone-formoterol has not been studied for maintenance and reliever therapy, although I understand that it is prescribed by some Canadian physicians with 1 inhalation per as-needed dose. A case could be made in Canada for a pragmatic study of as-needed mometasone-formoterol in mild asthma, one inhalation at a time, in order to have a second option for mild asthma. However, the pathway to a regulatory indication would be challenging.
Q8:
In patients who are already taking another type of combination therapy, for example, fluticasone/salmeterol as a daily controller medication with SABA as needed, does GINA recommend that patients: a. continue fluticasone/salmeterol as a daily controller medication with SABA as needed if they are achieving symptom and exacerbation control; or b. continue to use fluticasone/salmeterol as a daily controller medication but change to ICS-formoterol as needed; or c. switch to an ICS-formoterol combination as a controller and reliever?
A: This question relates to patients currently prescribed Step 3-5 treatment with maintenance ICS-LABA plus as-needed SABA. As described above in Q2, option (b) is definitely NOT recommended, as there would be concerns about the safety of using two different LABAs. Options (a) and (c) can be presented for shared decision-making with the patient, based on the patient's clinical context (including exacerbations in the previous 12 months, which would favor (c)), risk factors including environmental exposures, comorbidities, ability to use the inhalers, cost, and patient preference.
Health policy and planning Q9: The recommendation to use ICS-formoterol as a reliever without a daily controller medication is currently off label for all of the available medications in Canada. This will create prescription and reimbursement challenges. What is the GINA perspective on making a recommendation for medication to be used in a way that has not yet been approved by national health authorities such as Health Canada?
(NOTE: budesonide/formoterol received approval in Canada as an anti-inflammatory reliever therapy on September 25, 2019 after this question was proposed to Dr. Reddel.)
A: The GINA Science Committee and Board held extensive discussions before deciding to make recommendations for mild asthma, knowing that some would, at least initially, be off-label in countries that had a regulatory framework for pharmacotherapy. A similar situation had been encountered in 2018 with long-term macrolides for moderate-severe asthma. Then, GINA had decided that, if a new indication for an existing treatment was supported by good quality evidence, and if there were no new safety concerns, we would be prepared to make an off-label recommendation. For mild asthma, the driving factor was that GINA was no longer prepared to actively recommend a treatment (SABA-alone) that was associated globally with significant risk of mortality and morbidity, now that evidence was available for efficacious alternatives. Further considerations were that regulators looked to guidelines bodies for a clinical perspective on new treatment options (so each may be waiting for the other), and that a GINA recommendation might encourage manufacturers to make a regulatory submission. Q10: Given that there is only one ICS-formoterol drug approved for use in Canada as a reliever, this may create an impression of commercial bias. Can you address this concern for Canadian providers?
A: As above in Q7, this situation already exists in Canada for maintenance and reliever therapy. For mild asthma, resources that may be useful to counter this perception include an editorial published in Eur Respir J 15 describing the multiple agencies that were approached, and the length of time that it took, before GINA members were successful in having the clinical trials funded; and the detailed description on the GINA website of how issues of potential conflict of interest are handled (available from https://ginasthma.org/about-us/methodology/). Q11: Budesonide-formoterol as needed is almost 4 times the price of a SABA. Is there data to suggest that the switch to asneeded low-dose ICS-formoterol as the preferred reliever is cost-effective?
A: In each country, the cost to the health system and to patients (including the direct and indirect cost of exacerbations) will be important factors for consideration, depending on the price points agreed by payers. Cost-effectiveness analyses were incorporated into three of the four RCTs of as-needed budesonide-formoterol, and some of these results will be available soon.
Safety Q12: Are there concerns for potential risks or side effects, such as linear growth impairment or adrenal suppression with the use of an ICS each time a reliever is given, particularly for patients who are already on a daily high dose of ICS?
A: With maintenance and reliever therapy, risk of corticosteroid side-effects appears lower than with conventional maintenance therapy plus as-needed SABA, because the risk of exacerbations requiring OCS is the same or lower, and this outcome is achieved at the same or lower dose of ICS. 17 In the one maintenance and reliever study that included children, this regimen was associated with less adrenal suppression and greater linear growth compared with maintenance low dose ICS. 18 In the TREXA study, linear growth was greater in children 5-18 years randomized to asneeded ICS þ SABA or to SABA alone than to either of the maintenance low dose ICS regimens. 7 In the SYGMA 1 and SYGMA 2 studies in mild asthma, the median daily ICS dose with as-needed budesonide-formoterol was 57 mcg and 66 mcg/ day, respectively, 1,2 suggesting that the risk of adverse effects of corticosteroids would be extremely low.
